Neurotransmitter amino acids in the CNS. II. Some changes in amino acid levels in rat brain synaptosomes during and after in vitro anoxia and simulated ischemia.
The effects of in vitro anoxia and membrane depolarization by veratridine on the uptake and release of amino acids were investigated in suspensions of synaptosomes isolated from the forebrains of rats. It was observed that GABA, aspartate and glutamate were released from synaptosomes in anaerobic conditions and upon addition of veratridine in a time-dependent manner. The release of the two latter amino acids was faster and more pronounced than that of GABA. The other amino acids were not affected in any systematic way by either condition. Re-introduction of oxygen or addition of tetrodotoxin to veratridine-treated synaptosomes resulted in the re-uptake of GABA, aspartate and glutamate, which was much faster and more complete for GABA than for the acidic amino acids, especially at acid pH values. The amounts of aspartate and glutamate in the incubation mixture remained constant during all the manipulations whereas that of GABA increased by about 30% during anaerobiosis, in agreement with the results obtained during in vivo ischemia. It is postulated that synaptosomes which utilize glutamate and aspartate as neurotransmitters are more damaged by anoxia and depolarization with veratridine than the population which utilizes GABA. These observations may explain reports that those neurons which are thought to receive major glutamatergic input are particularly sensitive to the lack of oxygen.